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PROBLEM TO BE SOLVED: To obtain a gene transfer vehicle which is formed 
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(54) mmo^m HVj<oi»^^'>/ti?R*^;trs®^»Atfti7;v 

(57) iwm 



7 0%J;Lb(7)«twitri.)ifE^^ASttS:ft^-ri.. 
1 tcifi«coa«K^^Ab'h 

[ HiRii4 ] 1 0 0 k b t T<r)9mm&'fmX L 
M^Rfl 1 fcie«t£7)afEi^«fAt'h 

UVMIt$ixT<-->^V^HVJi*T'J>l.. 

If 1 - 4 cov -i-fnAHCiSiKcoafS^^A t' t yl-. 

:5 1 ~ 4 <7)V ■>•f^^*HciSi^^0)i^5^ #A t' t yl/. 

o T -fe y $ y >' ^' ^' KT-J) I. , IliRJI 6 1 
ifi«c0jif5i^^At'h2?;P. 

KOiifE^ ^A t' t ^ /U2:-^*-r I.^^Wffl^tt. 
SrLTV^^v^HV J'>'fyl/;^*»/;>. i^il-^^'yv\-^'«^ 

^ « S: "f I. JtS^ ^A t' h ;l'COi)lll?:^ffiT-S> o 
K F ^' y>'N"^® 5: 7*or r— fe'frn-fe V- y -ri) I 

mFffyj-i^naxu^iiN^yj^^M^^m-ixm. 

MF ^' yyN'iJ'Wfc ii^HN ^' y^N-^«Sr#ffivgMi3 J; 

x/mncn^Tx-mm^Lx , mmmiL'fi:wm-f ^x 
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tth . urn. 

[11*11121 HV 3(r)¥-!'yj^9'^^X'ifwn-^y 

>'N°^K^fr#w-r.&ji(E^^Att )V(Dmmii'AX'h-o 

-"^k^tm-hmi-mrnHza^^x . kf:? y^N-^^afc 
xv^HH^y^^^'Riimmi.^ii-hxm.. 

i^F y.'N'^«fc J;tXH N^' yy^•^7®^mgltl.IS, 
KF ^' yy N°i7«io J;t^"H N ^' y>' ^ ;7®$:.^ceS'ttt'Jfc J: 

0facosig^3EJ« t/s 'J i^y-i. S:iii^-ri. xu. 
^mmmt^iiXum^)r^v-M.=km^-fhxm. srfi 

[ 1 3 ] If jRii 1 0 ~ 1 2 I, ^-f 1 Jiicif a 
m<^i5m,z x-^xwm^fitz. mm^mx f t 

[ ll^ii 1 4 ] Jte^-fS^c^/cJ^co . iljRiI 1 3 
[000 1] 

^#:rtt'c7)jte^^A<7);^cJ6cot' 1 , ^ 

HVJ (^yy-i^^)VX) COFM-^:? 

yy^•^Mi3 j;y:'H Nii-^^' y^N-^'S^SfllfK Lfz 'J ^i^y 

[0002 ] 

ixTV^I) (Mul 1 igan, 1993;Ledle 
y , 1 9 9 5 ) , -MtC, Mfia'v.iOafE^ji^cOT;;*^ 

iWtciflsf^l^cTjjifEi^gfA^Sii^JictOSA^ 
x\ i':><r>-^4'Tffy<'^9-i/xfJ>'<r>%m^. M(r>-^ 

^r<7)i^Xri^cOWfiJ^^S:#At^itC<j: mm 
<^X'h&. 

[000 3] zmm(7)mx. *¥tm-(>ii. 'y^/\^ 

:^smW^^'y-^ ii'X (HVJ ; -ty^-f ^ ^ il-X) ^ 



D*ry-jUS:ffl^Uc (Kaneda. 1998; Ka 

nedaA,, 1 9 9 9 ) . .ItfOJijtv-XrATIi, DN 

U -try - A Sr . u v^iSit-fbH v j t -tt . 
Bi-^jeiStt ^t-x - 'J --K y - AT-* H V J ij ,+f y - 

A (11^4 0 0~ 5 0 0 n m ) ^mm-h, i>^SSE:f>)i 

^iOfiJ^ti. DNASrh7>'X7xi?ht'I.C:i:*v.S 
-'g^WCfcttli xy Ky-A-JJ-PfciVU y y-A-Ji- 

mt'h'm:^ixh^t-r:hi>, lOOkbix-oDNA 

*5HV J y,t'y-A4'lcK0iiiii. -eLTWIUlJW 

SIASni.. HV j-«j,-Ky-A{i. 

vvxy 2.9'yByi)K h v j (^ffiv ->ifeSiiec07'cA64 

WnX'm)LX\^h (Hirano^,. 1998),,! 

HVJ-U*fy-AAi^f6$tT,/c (Saek i 19 
97) , C:<7)HV J-U--Ky-A>-XTA$:fflV^T^< 
<7),m^^j6^BS*i«ajL/v: (Dzau/b. 1996: 
Kaneda4, 1 999) . 
[0004] 

m<r>tilsbiiZ^ Cf^HYJ-U.-Ky-AvXrA^raXS 
Stt^OH V J - tl --Ky-Ai^j^xACO^lJpm, H V 

I., HVJS^CO-^fifeh'Dy-A ( V i r o s ome ) 

&fll^tl.Jtii6tciK':>*'tOlS;^*^'=^§ii7t (Wu 
1 99 5 ; Raman i 1 997. 1 998). 
[0 0 0 5] *^Bj<7)@6<){i, HVJiJOSl-^iJ'yA-^'M 

[00061 

[gRMSr»^^-ri)^ci^<O^S] 1 -3C0«fflfc*j 

V^T , H V J coM^i' yn^ «?:ffiffl-ri.3iS^f|;A f 

V&fb§ tlTt H V J <7):^b' U :t >'tC»-:^< S W^rH V J 

(ODN) ti^X/TyXS. HDNASr^BBS+tC^A-f 

^. HV J<7)it-^:?yA'^-K^*03i(E^flA 

i^^i:'(7)iai!i4i<7)«(c^A-ri., ^%m<^miii'^x 

tt^'/Ki, HV JU-ify-A^0h7>';<.7x^'i'3>- 
3!»$fc EK-f.?) h y yxy i ^ g y^^Sr^t l> . 

[0007] :i^%mm.(r>Wim\,zii\yt: . sjhw^h v 
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ote^-fl A h" h , R T - P C RSI IfftC I' H V 

j^-VARNASr-i-t^v^ ^oT. h^yx^x^'v- 

3 y\m'^A)vxm\znth'^'^'^<mw.tts:\-^, 
[0008] ifwm\%'&<r>wm^zi~,\-^x . WBFmx 

A«i:. wmkhzm^i^zm-^ix:^. ^\^x^d^\,zn-n<m. 

h7>'X7x^v-3>'m::jtfE^flAfc;b^yl'S: 
[0009] *^Hfl<0$ ^,tcSiJi7)||ife»«T{i:. ifflmi. 

F N'i? «fc J; y H N ^ 1 1. L 

!t 'J--Ky-A$-fflv^|. ji{E^#A<55/ii6iOt't ^;t/*ia 

*^$ii-&Bi^^y>'N°i?«Ji, yf ^DT••rDr7- 
■fe'(c<^:-^T7•o-fe>'y^^§^^S*^ tftMmmwm 

e^rttcfct^-C. rti£ttrof-r— fe'tiJ;oT7°a-fei^ 

y^^siii.. 

[00 1 0] *^Bfloj)i.«ffitcfci^T, *^ai^tg^« 

COHV J^VARNASr-^^^VK HV J(?)Fil!-&-:?y 
/N'i? «i5 i t^' H NM-^ ^ y>' N'^' « Sr»M^ L fl 
Ab'h;7;P*Jig^$ixl,, 

[0011] *^BB(!0)3iJ<50^ntfcV^T> A yb'holc 
fcV^Tjf* t<«i;7 0%W±. J: 0»^L<{i8O%lil 
±. §4.(^J:0»*L<Ji9 0%tJLh. fttif*L<« 
9 5%l.:JUbc7)«lCjIfE^^AvS14&*-r^ji<E^^fi!A 

[0012] *l|Bjio$)i>^ffltcfct^T, smii-^e 

^^c7)iiKt04jSF^f^tCb:h^;l.2rJ^fiitL/i3®-&tc. y 
t'hofc:fci%T5 0%m±, »t L<{i6 0%ULh, J: 
0»*t<{i7 0%Jil±, at»*t<«i8 0%tJl±c7) 
)ifE^l?AvSttS:ffil$-ri.afE^mt'h ^^yL-Zp'tStt^ 
ill), 

[0013] *l6B3<OSiJ<0^ffitfcV^-C, :tftl*lX-<?5^ 
FjTl54{cfc>'^T^F* L<{±3 0%l:lh, i:»3*fiL<(± 

4 0%JiLh, $'i>tcJ:Oi!fSiL<(i5 0%Ul±, gt» 
* L<(i6 0%W±co*Hia{cafS^?IASttS-*-tl.it 

[0014] *^Bfl<0§ ^>tCSiJ<?)^SilCtiV^T .100 
k b * X-m^'iFt^^X jtfE^ flAb' t 

[0015] *%Bfl£0^ffl{cfcV^T, ?h*itfE^c^SA 
S!l«*2 0%JiiLh. *fiL<tt3 0%JiLh. 
<{i4 0%tLh, ^'^tCiOift L<(i5 0%JiLhT'J) 

I.. ag^#Atti?;i.<^iiiig:^ffi;{,iStt$^ts. 



[0 0 1 6] *l|B3c7)Sl|co^B{c^j^,^T, ^^mii. z 

[0 0 1 7 ] -4immir>%mMimi:zi3\^x . *ifeBj<i. a 

[0 0 18] *l&BJco5iJoSB{ci3(,^-c, *^Bfl{i. H 
[0019] *^BJcO$ (b^l.^B{ctjU-C, 

■rsaiEi^^Ab'h^';i.«oigig:^a$rS«L, i«:trffi 

{i, OT; uvjcoF^yj^^'^iii.t/HN^yy-i^M 
rnHrv-yi/-ri)IS, F^'yyN°:?SfcJ:t;fHN^yyN' 

[0020] ^^HJcoS WwiSV^T, *liBJ 
Ji. HVJeDF:?yyN-^'«t5j:t>'HN^yA-^KS:^:t 

-ri.afE^?^At'h^;i.coiraii:fr&^ilttL. .itfo:^^ 
{±, OT; F:J'yyN-:?as>ro-b>-y^-tl>rnrr- 

HNi' yj^i^Mim^t^-t^xm. F^yn^^a 

ii.x^nn^yn^'Aim^fhT^. F^yf^^'KHi. 

y'HN ^yy-?^'«2r#ffliSttffli3 j:l>li«i^ff:STT'B 
[00 2 1] 
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[0022] ^mmmx-m^tih^. >" i^Brf^x 

^A$^iitafe^<7)« (^J;t.«f, ^il'<.i?^'-c7) 
3- K^iiS^ yyN°i?Mc7)^3E|fcJ:V'/Si/^(i;-e 

[0023] ^MwmTmm^iitm^. ""u^^- y^N- 

tii. Hv.]/)^3\^mz-tmMm-^i,zm^-t^. 

H V Ji*<7):^' yr<i^Mi\^0 « 
[0024] *l|0Jc^M-^^y^N'^W(i;. F ^ yj^^K 
feJitSHNrJ-y^N'^U^-a-^-fS. HV J(7)F^'y^N°^ 

«fc<i:i>'HN^y>'\°^®{i, -byr'f'>^;PX(0'>-Y;i^ 
M4-ri.:5'y>'N'^'Kf*l., 

. [0025] ^^m<Dmmx\ m-^^ yj-^^mz^i, 

i)\ tfz^tmmt-nmm\,zi'yx^^^fi%. ^ixi 
-:>a±.<7)T i ymmm. jfA. x^^^tizx-^xm^ 

^yj^^'^t\i.m^£^nhif. 'Jir^V~J^^t,zW^m 
i^l>iS•^^^fc(tl.it^E1^?IA^Stt2:«»•fl. Ztmm 

jmwmt. ^-^mx-hhrnm^h^ . -t^xh-h. m 

/Kc^aii . t t , K^^ft:*>'^^-f r ^ ^''Sr ^ y 

=Sr V ^ I. c: i,mm § ill. ^ # T'S) I. . 

^^■<7-'f7'^^'y>'^i7«corsyiffi?iJi:. 
i!'-^<i:i. 7 0%, *fiL<(±8 0%, J;'34?iL<{i 
90%. $(btiff^L<{i9 2%. §4)tc<fcO»4L.< 

{±9 5%. mhmb<i>i9 7%a±.cr)m~mt-t 

[0026] :i^WWr>Wmrd^^Z. |5l--tt>''«— try h 
^ltSt-i>»i tv^:fr-a{±, OTSrfllffl-ri. Sm i t h 
-Wat e rmanr;l':?"UXi>.-CS)'S>. r/O-yx/l^cO 
DNAiB^lJ|ilH4{±. JilT«0^^A°7;^-^'- : df^-vy 
T^t-ry^^^/WT - 1 2 , ilX^-v -y 7'#;ft^-^ 

;i^r-<-l. ^fflv^|,r7^y=¥-V'y7-:^^S-ffiffl-r 

4, MPSRCH7°n^'"7A (Oxf o r d Mole 
c u 1 a r ) tfcl^T^Sitl><to=JtSm i t h-W 
a t e r m a nffl|iltt^r;Pd' 'J XMZX 0??lS§tL 

[0027] *B3,|iStfc(tl>ll-^^y>'N°:?®i±, H V 

J ^^)Vy.^^'m.myn'^'^iii.VW^7M^'^i\. 

ioo2 8]:^mmmx'tm^tih^. rtt^'/uj 

fc{±. HVJ<7)ill^^'y^N-^«t:-^*tl.jtfe?^^A(^ 
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[0029] ^mmmTmm ^tin^r^. r mmfS.m^ 

[0 0 3 0} *Bf!,tE»tcfc>r^-C, THV J J iJiy r-t: 

[00 3 1] *BJ!*iS(-i3V^T , r H A U J tii. -7 

v\ 1 HAUti. {J(3:'3 0 0 07T'>-^;^;^lii^tffiS 
-tS (Okada^>. 1961). 

[0032] (mm=Fihm) rmm^j:mmmmii, * 

[0033] *l60HOjtfs^mf t ^?;^2ra(s^j^ 
<oy;:»<7)afl£!B,j: LTffifflt-l.*^, *^BJ<Ob'h^;P 

otS4{±- PBS (iJ>'iSa»k*aA*S*) t^^ctii 

i(f^L<«5— 1 5 0^tgffiSODNA$-g-^-r-l.t't 

#Af t ^?;^^^V^-C^S^•r-I.Ji^O^J*El^^D N At5 

5~15/^g, y-yh <7)Jff Hfc J: y'g'tSISiT)*^ 
2 0~30;wg, ■^il-cr>'^^m<^m'^. 50~60// 

g , ^<ot/tt hff)'W^m<^^'^. 1 0 o~ 1 5 0 At 

g, X-$)l. 

[0034] lAT (ommma. m^x-h-ox. 

[0035] 

imsam] uvizxr.xT-^'&it^titiHv j (B*jfli 
A"^^ }vx<mmm.-^'&mzm^^ . ^mws:^ v t> 

[0 0 3 6] HV JtfOil-^^'WN^^J'MF lfcJ;lA'HN$- 



J; lAjtls^^AvStt ^ ^» L/v! , 
[0037] ^^JV'r y^x-^l^mm.zi: ^im^fitz 

DNA3t«U;l-ry-Aj. t S^L . D 

nK^mmzmmttz. afs^SAft^ypsr^vv 7 
;u:t^-fe-^ y-f vf-^v-r-t— h ( F I Tc ) sts^ry 

rSif^lxjrf-h'Sr, aW*ilFL«Ogi<7)l 0 0%i4j 

h 2 9 3 m<?5 h 5 ^-X 7 X :? 3 yB* c7);P 7 X 5 - 
-b'ag^^ti. m*WHVJ>;,■Ky-Ai:^3fc^i:'ll 

L:.t-$)Oit„ fffflfb^MCj;!?, LacZjifE 

-7'?;^*S'tSiS5>ftc#AL/;i:i^. 4 0-5 0% 

[00381 ('^^/t'X) HVJ. Z^ttSr, 5fetCldi5£7) 
J:dt(Kaneda, 1994) mm^>t^^W>ZX 
0»^L/t. »MH V J SrTffi-ft^imS ( B S S : 13 
7mM NaCl, 5. 4mM KC K 1 OmM T 
ris-HCK PH7. 5) ^'tS'gjSL, -e-L-O 

h><ZX^m^Lfz. 54 0nm(cfc(t-S>3fe!¥W^S(4, 
15,00 OJll«m*ia ( HAU ) {^StlSL, ii^vS 

[0039] (HV J*»^>c7)FtjJ;l/^HN|Jl-^:J'W\°^ 

Scoaai) x^y-;i^ttj{c:}§fgt/;, N o n l d e t 

P-4 0 Ct^P-AO) aXXfy x.~)V^'f-lVX)V-!t^~ 
)Vy)V-^yA Y (PMSF) ^iX^'flO . 5%tiX 
X/lmMCOAWM&X-mmHV jmmi0.<^2Oml 
( 1 , 7 5 0, 000 HAU ) {zmubfc. ZcDM-^ 
[llteL=5r*^^.. 4°C-C3 0^^ra^y^i^-hL 

Jt. iXv-'T, z<^mmw.i. 10 0. ooog. 4°ct" 
7 5^)-^^Cv}^atL. T-m^i^yf-^i'%hi.t/^4)vx 

yyM.im^tfz (Uchida^>, 1979). ±?f 
mk. 5mM!Jy^ff?S (PH6. 0) \,znLX3B 

100, OOOg, 75:}3-ra4 •CTjS'D^'-M L , ^f§tt 
ifeSSrBXO^V^/Co IMrnk. %l,ZsimUzl5m (Yo 
shima/i>, 1 9 8 1 ){::«':?# 0 . 3M X^U~ 
XfeilA'lmM KC 1 2:-^tf 1 OmM U y^flf ?g 
(pH5. 2) T'W-ftLJtCM-Sepharose 
CL6B (Pharmacia Fine Chem 
icals, Uppsala> Sweden) ff)A ^y 

-^m^yMzryy^ Lfz. mm^m^n i.vf 0 . 2m 

V u -^A-H^u r^' u/ur 5 Kis^/i^msv^t!! ( s d s - 
PAGE) ^zMi. i^yj^-^m^^i^^Ltz. yjui: 



nyfjL-:?— (trVi^h^ h'J- (N 
IH Image :Apple Computers, 
Cupertino, CA, USA) ^ffll^-dPfiL 

[0040] Vimt%m HVJc7)il-^:?yyN'^K 

yN-:7««07iyitE?iJiLT, 0iJ;c«\ iE?il»-f2 (12 
7 ) Jd J;l>"ffi?iJ#^4 (08 ) iimfhtimh, 
[0041] a^O?i±«{:fSffl$W#l.^3S'^^:5' 

[ 0 0 4 2 ] Ml-^^- n- h'f •i.HJS'^:?' 

LTifiKS ilSttScoa^ <r>-nm mUi. S a m b r 
ook^o, Mol ecular Cloning:A 
Laboratoy Manual, 2nd Ed, V 
ols 1 to 3, Cold Spring Ha 
rbor Laboratory Press, New 
York (1989) , feJrt/Au s ube 1 /o, C 
urrent Protocols in Molec 
ular Biology, John Wiley a 
nd S o n s , B a 1 t i mo r e , MD ( 1 9 9 
4 ) . LiXh<r)^^kt. 2|s:BJ«a»tCt5V^-C##i: LTS 

[0043] imt F WN°^7«^±)l«t'3fililL.;^^*i 
^, ^Stt^F0J^ffii:L-C^31§^l./t, ;^li»t-|&il 
^iutTvStt'SrF OJ^.^W^' >->'N-^«Sr}gtt^F 1 ff^® 
t^-ri>7t;i6{c{i, 0. 0 0 04-0. 0 0 1%hy 

ri^yim\^h3 7°C3 o^P^<7) h *)r>'ym&'Si^ 
[0044] h 'J ri^y3!!M$ii?tvgtt'fbF 1 ^ yy^^f 

^> 1 4 2#a(7)r 5-y*t'(^)2 ers yK^s-^tr 

M y ^ ^ $• tl ■!> >r i i H^tC i; o T §^ tc «rigT- 
(Robert F . K e 1 1 e yfcJ;t>M a r j 

orie E.Winkler, Genetic En 
gineering, (1990)vol. 12, l — 
1 9K&#Bgc7)C: t ) . 

[004 5] :i-ffi^v\khmk mt\i. (f-5# 
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Jiai:Lt<8fflLTF:S'yys'i?KS:l6iI$-tirSiS-^, 

T r i p t a s e clara(Ki 

d o <"5 , 1 9 9 9)^. \m!^<m%):. 

[0046] z-ixc^^w^"? ^-<mmii.x^mkn 

[0047] (af5^f?At't^';Pc7)P|^) 3. 56m 
g^X^rf-i/'/l^a'jyfeJrt/O. 4 4mg3l/X-fD 

•ti-Tt: (Uch 1 daf,, 1 9 7 9 ) , S2iSll§Kii-^tl 
Sr, 0. 8 5% NP-4 0^-^tf2. OmlcOUflfg 
ji'3B**»'b«0:?y^t^«^?g ( 1 . 6m g ) ■ftC^K/l' 

0. 3M :;^:;'n-Xt5j:f^lmM KC 1 S:-^t?l 0 

mMo y^mww. (pH7 . 2) iziciLxmrni, N 

P-4 0Srl^t7t. mit. »B«lS2r3aSUT6 
HfilSlfeLit. ico^W^n^tjtJSSr, 0. 3M Xi? 
o-XtSilA^lmMKC 1 2:^0 1 0 mM 'J yggS»?S 
( P H 5 . 2 ) -C'W-fkLitr^yn-j^h'-X (Bio 
-Gel A-50m) (Bio-Rad Labor 
atories, Hercules, CA, USA)H 

rry^ trz, 5 4 o n mizmfh^^m^^^*^ 1 . 5 

izim<7)X 3 1 0 m gS§«*»A,Pl^$^i/::^^ig^i«U 
-■Ky-AiiH-IrL, jEfs^^Aft^yl-SrPigLTt:. 
[0048] (S^tt) 
1) RT-PCRtJ:l,$^ttS:®l 

±ie<:o i 0 iizmm ucm&^^xh'h ^ivti^. h v j ^ 

yARNASr^^rf OTcOidtCRT-PCR 

[0049] ^«RNASrI SOGEN U ^'W^ 
f-K^Si^-/ (N i pp on Gene Co. Lt 
d. ) m^^ornhn-zL-tctafW h^yX7 
xi?i^3yc0 2Bfl:t#iiL/^, RT-PCRK(E{i, 
0. 3mMC7)dNTP, 1 X<OSJiEjg«jS, 5#fi:cOr 
Tth DNA-lfyy^— tf, 2 0m{iC0RNaseffl. 
WPJ, 2. 5mMOi^i?-7y;<;> (Toyobo) , 

it/o. 4/iMc7)-kyxfcj;{/ryf-feyxr5-^-7- 

(^^fi5 0)u 1 ) ^t'. Gene 
Amp PCRi^;^rA2400 (Perk i n-E 1 
me r ) -kWi^^X'^-^fz. 



(7) M2 002-65278 (P2002-6527 8A) 



[0 0 5 0] r^-f VHi. HV Jcr)F^yA'^@r7- 5l::ig|t$il/:: (Hokka i do System S 
Fie?yi?)715 bpyy^^yhiPCRm^thii cience Co.Ltd. 

-tyxm 5' GTGATTGGTACTATCGCACTT 3' 

ry^-tyxm 5' CTGGCTGTCAGGTATCAGTTG 3' 



KJibM-^m?:. 6 0r3 0^^Tc7)J$K^S-l-^>f^;U; 
9 4*C3:ij-^fcJ;lA^5 0^Cl . '5%^X<n\^A 9 )V<r) 
PCRifil; 9 4n^3^PBlfcJ;r/'5 0n . 5:J)^Ph1-Cc7) 

BS-^-^^/^c^PCRiMipl: 9 4n'^^Rg:f^iJ:-?^'5 O^C 
8. 5^^PBlT-c7)l-»^-^;';^C0PCRtiit@ ; \Z^\^fz. 

X. UV-f;l/5:t— ^-f^^^ftTt. F^^yy\"^«$:r7 
-~F'r-&EJiJt7)ffH£^iK'^-7 1 5 b p WS>H{i. h 

^ 7 X >- a yf^co-if y^V^^Cfcl^TI^StL^*^ 

[0051] kLt<^)^&^x 0 . _hiec7)ae^»At'*t ^ 

;WA^'H V J A R N A L^r V ^C: i: *^'03 ^ t ^ 

[ 0 0 5 2 ] 2 ) ^mmzmth^mm 

ttcOSat^X^jill^HVJcONPiJ^yyN^:;^^ (Co 1 

e/^>. 1997:Chen^>. 1 9 9 8 ) ^HSfi^tC-^ 

(Hi rano4>. 1998) . 

[0 0 5 3] (7;u:tu-b^ y^y^^v-r^— h^li 

7;l/^l/^r^y^y-f;1-i/r^— h (F ITC) -:tU 

(ODN) Sr. 5feCi£t!iC0 J; 5 (Mo 
rishita. 1994) UHty'-A4>(-IXDa^ 

rn-ZU)?:. 2 0 nmo 1 e FITCJ^-^ODN 
(5' -GAT-CCG-GGG-GAA-ATF- 
3' ;Clontech Laboratories, 
Inc.. Palo Alto. CA. USA) ^-^O 
20 0ju lOBSS4't7j<?0L7t<> FITC-ODN^ 

tJ;»9llsllSL/v!o C:<7)20nmo I eOF ITC-OD 
N^-^tj'y.-Ky-A ( 1 OmgCOmM^-^t^) 4m 

r3 7*CT6 0^^rHKy^jL>^-h tTto <IC7)FITC 

-ODN^-&t^jitei^S^Atb^';u^, ifetciea^^cta 

lC(Kaneda. 1994) X^^u-xmmM^i:^^ 



[0054] (F ITC-0DNC7)FL«^C0#A) 
bh^)iFL«5:. 1 0%^v'flSi£ifll« (FCS) 2: 
1«JSL?ty;l/^7rJK^M-:/MSifi (DMEM) * 

fi^fMb'b^;U<?Dl/10i:. 3 7^CT-3 O^J^Pb^-O' 

^^^-ht^^c. }X^^x\ mm^. mm^mxn»ix 

:ftJS7j<T*^* Lfzm. 1 us/ml H o e c h 

st 33258 (Sigma Chemicals 
Inc. . St. Louis. MO. USA) ^5^^ 

m&Ltz. <j:v^T. F iTo-oDNi^itfAiifzmm 

5r. ^ytmrnimxMmtfz. 

[0055] (bbHEK293tt4*^7)h5y;:^7x 
:^h«C*3(tl>;Pi/7x7— ^'^ifS^^a) PCMV 
-;|/S/7x7'— ir' (7. 4kb) pGEM-luc 
(Promega Corp. , Madison. W 
I. USA) A^^>c7);l^i/7x7-Hr'jli£^S:. pcDN. 
A3(5. 4kb) (Invitrogen.San 
Diego. CA. USA)4'tC. Hindi I lisX 
tA'B a m H I gpfir^ u-:::.y9th ZtiZ^^mmi 
tz. $^4 0/.^gC0pCMV-;Wi/7x7— b'Sr^t^JtfS 
^flAb'biJ' ^iZimc^Xdizmmt. ^tXZ 
£^iHS^8?Ab''b^;W (*?;l, 5xi0ii©^/ml. 

DN Am&&^4 0 ju s/m I ) cOl/1 OS ( 1 00 
jLil ) Sr. bh29 3«l*(bhflfei6gSi: HEK) 

i*<^2x 1 0 5«k>f y^.x^-bL/::. HVjy 
^try-Agrfflir^-C. t fz^Mc^/)^ i^y j:y—^DNAi 

2X1 0 5HEK2 9 3MMCfML7t. flA24B#ra 

f*. mm^miSLL. ^Lximztm<^ioi,z (saek 

i . 1 9 9 7). )Wyy X 7— tfvSttr 'y -fe-^ tc*^^t 

fz. 

[00 56] (V^;?:|Sl^^OLacZae^^A)^ 
3gA;^;^^pAc t-LacZ-N I I Sr. $fetlie«c7) 

idfc (Saeki/b. 1 997)<i^Uv:. 8M^C0 
JtC5 7BL/6v^7.^. ^S?^yh>'N>t^-;l. 

( 1 m g ) cOflSlKi^aitiCcJ: KimmUz. ±iSO j; 3 tc 
40//g^pAc t-LacZ-N I I Sr 
•^tfite^^Atb^/l^cDl/B (DNAi|Jg{±m0 
/ig/ml)S:. 2 6 G-- H;US:ii^7t Im 1 >/>Jy 

AiS5fi[(^)jffi[^^ #81 1 . 1 ^^^j^vi/^^yi^r/ux b H ria^ 

2 0%;<^n-7.(c-BA«aL. ^tX^mm 
(lOum) S:. 9^)^:^9^yV (Mi I es-San 
kyo. Kanagawa. J a p a n ) TtJJBf L/::* 
Lac ZmiFf-%mt. miiZ%im<Di: 3 (3 ( S a n e s 
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1 986) ^tiiLTt. 

[00 57] (mmi) 

$4^l.ttS<^H5lC;, SDS-PAGEtCj;-:>-Cc5i-ffL 
;t (01a) . ;<0±}f{±, HVJ**iO^<c7)^'yy\- 

•?h:;''77^-tC7r7-^ L^^o 5 2kDajDj;l>'7 2 
kDa;5'y/t^'@*i±lC:, 3lffl'9il^Hci§aj§il7t (0 
lb, V~yi) . SDS-PAGET'c^^ilStCjio 
T, c:ii<;3 2ocr):?yA"^KS-, ^n-ffiF 1 i3J:tXH 
Nt'J)l)t|5)^L/c (Okada, 1 993) . 52k 
D a ^ yA*:7®tfOT«0*»-f Hti, m.-^-*^ yn^ 
® (F ItillAHN) Oi)-MS*S!lT-*.?>t#;t^>nfo, 

M NaC UcioT^HJLi'i, t*^L. Bfi-^rS'Wti? 

^^X<\m^fiti:t)-^->fz. -eLTHVJONP 
^' W ^ ^' MX'S) I) i; Jftai § l> ^ ^ 6 0 k D a y 
>'N'^'«*^'aj3iUc (lib, V~y2) , MUfcLT, 

iOFmHNcOJiSib*^'2. 3 : l-C-J)l.::t*^KL 

tz, dOCtJi, 94yi^;^xyA;u-r+<0iiS:?yyN°^' 

®iOi:tt-icL;^c, lyfir^Oi^^t (Nakan i sh i 
1 9 8 2 ) , ,1 COj:b&» H V J (m^W'jM'^^iZ-Jd 

[00 581 (II»J2) 

(.wmm.'mti-mm w-^^y'-^^mi^v - 4 o 
tifzmm.-^Mz:m!i^ t , ^ t T y .-kv - a 

2:, jSW-i-^TliSLi^t:, dcoy^ty-^fi, Flis 
J:t;fHNSr-&*Lfc (01 b. L— y3) . L.*>U, ^ 
BMti, S*ftJ;oTlS|-c7)i;^y-Art(CDNASr}| 
aU#^*»-5<:, DNA^-^*-f^ll^i&i^(i. S^OiH 
-^e^ t.ifs)Vn- V x^«ES?^ffi{c J; o r PS § ix/c 
DNA5:3E«Uv:UjKy-i^fcS:, y^fj, A^-^-f |, 

fz. 

[0 0 5 9] {%^m\^) 

mMm-^tf^Z^h . FITC-ODNtfO, 

W^(rmK) h7yx7i^'j^3y<7)3 0^^, fit 

C-ODN*^, F LIBiacO^TcT)^^*^!.*^^!^^ (0 
3afcJ;tf4) . ll^i^Srfflv^^rV^-g-, fm^iZt^t 
il^tj:v'fi-)W. FL«4'lCl.tti$iX/c (03b) . 
afE^^Att:7>KC<J:o-catftSnfcF I TC-OD 

N#A^o^*«±. H V J fy ^y^fi|5c7)U VBai^ta-^r 

[0060] ^<0|f Sr , 4 -CT 1 ~4 

^LTF ITC-ODNgr**i-|.SffifiKill^ 



S^^. SfflcorBlHTIi^t, F ITC-ODN2:FL 

wmmx uz , 4 iiPBifi^ff t /^sm^a^Si^&ffiffl 

LT, 8 0%$-a^|.«4't-, FITC-ODNar^ 
AUc (04) . 

[0061 ] V(M.(nfZ>ib\Z. WkMzmS^. 1 Om g)!l 
S$r-^tfy;Ky-Afc, 2 0nmo 1 e<7)F I TC-O 

y,t'y-A$ 1 98m j oil 1 e/cm2c7):^miB?J+ 
tCiO^vSfkL/iHVJ ( 1 50 00 HAUffiS) i: 

J:-:)t:f»St-|.ii:tCJ;0. F ITC-0DNS:3E«L 
fcHV J y ;Ky-AS-pi?L, 1 ~4aPa14°CT-ft#L 

fz. c:£7)HVjy*ry-/sSrfflv^-c. iffs^t't^'^kS: 

mt. mmz:m-\^fz. 4'CT-iarBWft#Lfc^vg 

-fbH V J SrfflviTPI? UcH V J y --Ky-ASrffiffl-f I) 

jig^flAiOSJ^fi:, 1 0%*jl{c^t-iy'-Lit, 

[0062] (IIM0IJ4) 

(S1fBgL^eM^^WN*i5'«Srffiffl-ri.. ^y\^Yu\.z 

3t«^s-^«L3taei^^At'bi5'/i/^igi8L, -etr 

HEK 2 9 3«t-^J!jDL;^^» ^AOl Sf^, .mi'CO 

;l/i^7 X 5 — fe'vSttS: . tlift^feStit i 3 ( S a 

ekiA,, 1 997) . -ai^LTt:. 05t3^?;-rj;3tC, 

HVjy,-Ky-A€:fflV^Tft^>ill,^3® 

^Wi, \m\\zm!^^fd-zi. ( B a g a i itA'S 
anker, 1993) IHt^'<.i^^';l'4"tCSX OS^tl 
HN^'y>'t:^'«$-3mM i/^i^YVA\ — )V 
(DTT) T'^vg-fbt5tJ©^, /Pv-^x?— fe'jSfs^^ 

A(i:, mmzwyu^. 

[00 63] ^MWi, ®-&^yvN°^'«2:|fML, HN 
v7x7— feitgi'S:HEK2 9 3mmz1&K\Mtz 
T#'^it/lU-'<.;l^C91 0%*>Sf^-?Jt. 

[0 0 64] immm^) 

{mimit:m-^fy^'^^Mi:mmti. ^t^mzm 

SrfflV^T, ±#:rtT»^V'>X'i'tS«5{c^ALf^. 06 

t:^t<J:3(C, LacZ%]S(i, ^B^<7)4 0-5 0% 

[0065] ±ie*»^, , *l&BB<;o!»«iOllSiS.««*ifiajs^ 

cDsmz-o^^x^mmmiizim^ti^i}^. m^com.^ 
i}\ ^^m<^Mmisxi/mi}-hmM-^izffi:>tim 



» 
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[0066] 0 . A^osstcftff $ tm h , 

(l&Bfl<55SI)*] H Vjcom^^ yf^9'ni^ [0067] (##3C1C) 

ffltl. ii(E^#A b'h ^' 71-5: tItttS . *^HB<7)ji^Ei^ [0068] 

mf ti?;Wi, uVTvFiSft;$/i/;:HVJco^t 'j;t [^1] 
ytca^X SJPW^r H V J 'J ,ity- A t |S|gJgtc$!)*W 
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<120> A Gene Transfer Vehicle Comprising HVJ Fusion Proteins 
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<140> 

<141> 2000-08-31 
<160> 4 
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<210> 1 

<211> 1813 

<212> DNA 

<213> Sendai virus 

<220> cDNA to viral ss-RNA 

<221> CDS 

<222> (54).. (1751) 

<223> F protein 

<223> mature peptide F2 

<223> (54).. (401) 

<223> mature peptide Fl 

<223> (402).. (1748) 

<400> 1 

agggataaag tcccttgtga gtgcttgatt gcaaaactct ccccttggga aacatgacag 60 
catatatcca gagatcacag tgcatctcaa catcactact ggttgttctc accacattgg 120 
tctcgtgtca gattcccagg gataggctct ctaacatagg ggtcatagtc gatgaaggga 180 
aatcactgaa gatagctgga tcccacgaat cgaggtacat agtactgagt ctagttccgg 240 
gggtagactt tgagaatggg tgcggaacag cccaggttat ccagtacaag agcctactga 300 
acaggctgtt aatcccattg agggatgcct tagatcttca ggaggctctg ataactgtca 360 
ccaatgatac gacacaaaat gccggtgctc cacagtcgag attcttcggt gctgtgattg 420 
gtactatcgc acttggagtg gcgacatcag cacaaatcac cgcagggatt gcactagccg 480 
aagcgaggga ggccaaaaga gacatagcgc tcatcaaaga atcgatgaca aaaacacaca 540 
agtctataga actgctgcaa aacgctgtgg gggaacaaat tcttgctcta aagacactcc 600 
aggatttcgt gaatgatgag atcaaacccg caataagcga attaggctgt gagactgctg 660 
ccttaagact gggtataaaa ttgacacagc attactccga gctgttaact gcgttcggct 720 
cgaatttcgg aaccatcgga gagaagagcc tcacgctgca ggcgctgtct tcactttact 780 
ctgctaacat tactgagatt atgaccacaa tcaagacagg gcagtctaac atctatgatg 840 
tcatttatac agaacagatc aaaggaacgg tgatagatgt ggatctagag agatacatgg 900 
tcaccctgtc tgtgaagatc cctattcttt ctgaagtccc aggtgtgctc atacacaagg 960 
catcatctat ttcttacaac atagacgggg aggaatggta tgtgactgtc cccagccata 1020 
tactcagtcg tgcttctttc ttagggggtg cagacataac cgattgtgtt gagtccagat 1080 
tgacctatat atgccccagg gatcccgcac aactgatacc tgacagccag caaaagtgta 1140 
tcctggggga cacaacaagg tgtcctgtca caaaagttgt ggacagcctt atccccaagt 1200 
ttgcttttgt gaatgggggc gttgttgcta actgcatagc atccacatgt acctgcggga 1260 
caggccgaag accaatcagt caggatcgct ctaaaggtgt agtattccta acccatgaca 1320 
actgtggtct tataggtgtc aatggggtag aattgtatgc taaccggaga gggcacgatg 1380 
ccacttgggg ggtccagaac ttgacagtcg gtcctgcaat tgctatcaga cccattgata. 1440 
tttctctcaa ccttgctgat gctacgaatt tcttgcaaga ctctaaggct gagcttgaga 1500 
aagcacggaa aatcctctcg gaggtaggta gatggtacaa ctcaagagag actgtgatta 1560 
cgatcatagt agttatggtc gtaatattgg tggtcattat agtgatcatc atcgtgcttt 1620 
atagactcag aaggtcaatg ctaatgggta atccagatga ccgtataccg agggacacat 1680 
acacattaga gccgaagatc agacatatgt acacaaacgg tgggtttgat gcaatggctg 1740 
agaaaagatg atcacgacca ttatcagatg tcttgtaaag caggcatggt atccgttgag 1800 
atctgtatat aat 1813 
<210> 2 
<211> 565 
<212> PRT 

<213> Sendai virus 
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<223> F protein 
<400> 2 

Met Thr Ala Tyr lie Gin Arg Ser Gin Cys lie Ser Thr Ser Leu Leu 

1 5 10 • 15 

Val Val Leu Thr Thr Leu Val Ser Cys Gin He Pro Arg Asp Arg Leu 

20 25 30 

Ser Asn He Gly Val He Val Asp Glu Gly Lys Ser Leu Lys He Ala 

35 40 45 

Gly Ser His Glu Ser Ai'g Tyr He Val Leu Ser Leu Val Pro Gly Val 

50 55 60 

Asp Phe Glu Asn Gly Cys Gly Thr Ala Gin Val He Gin Tyr Lys Ser 
65 70 75 80 

Leu Leu Asn Arg Leu Leu He Pro Leu Arg Asp Ala Leu Asp Leu Gin 

85 90 95 



Glu Ala Leu He Thr Val Thr Asn Asp Thr Thr Gin Asn Ala Gly Ala 

100 105 110 

Pro Gin Ser Arg Phe Phe Gly Ala Val He Gly Thr He Ala Leu Gly 

115 120 125 

Val Ala Thr Ser Ala Gin He Thr Ala Gly He Ala Leu Ala Glu Ala 

130 135 140 

Arg Glu Ala Lys Arg Asp He Ala Leu He Lys Glu Ser Met Thr Lys 
145 150 155 160 

Thr His Lys Ser He Glu Leu Leu Gin Asn Ala Val Gly Glu Gin He 

165 170 175 

Leu Ala Leu Lys Thr Leu Gin Asp Phe Val Asn Asp Glu He Lys Pro 

180 185 190 

Ala He Ser Glu Leu Gly Cys Glu Thr Ala Ala Leu Arg Leu Gly He 

195 200 205 

Lys Leu Thr Gin His Tyr Ser Glu Leu Leu Thr Ala Phe Gly Ser Asn 

210 215 220 

Phe Gly Thr He Gly Glu Lys Ser Leu Thr Leu Gin Ala Leu Ser Ser 
225 230 235 240 

Leu Tyr Ser Ala Asn He Thr Glu He Met Thr Thr He Lys Thr Gly 

245 250 255 

Gin Ser Asn He Tyr Asp Val He Tyr Thr Glu Gin He Lys Gly Thr 

260 265 270 

Val He Asp Val Asp Leu Glu Arg Tyr Met Val Thr Leu Ser Val Lys 

275 280 285 

He Pro He Leu Ser Glu Val Pro Gly Val Leu He His Lys Ala Ser 

290 295 300 

Ser He Ser Tyr Asn He Asp Gly Glu Glu Trp Tyr Val Thr Val Pro 
305 310 315 320 

Ser His He Leu Ser Arg Ala Ser Phe Leu Gly Gly Ala Asp He Thr 

325 330 335 

Asp Cys Val Glu Ser Arg Leu Thr Tyr He Cys Pro Arg Asp Pro Ala 

340 345 350 

Gin Leu He Pro Asp Ser Gin Gin Lys Cys He Leu Gly Asp Thr Thr 

355 360 365 

Arg Cys Pro Val Thr Lys Val Val Asp Ser Leu He Pro Lys Phe Ala 
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370 375 380 

Phe Val Asn Gly Gly Val Val Ala Asn Cys He Ala Ser Thr Cys Thr 

385 390 395 400 

Cys Gly Thr Gly Arg Arg Pro He Ser Gin Asp Arg Ser Lys Gly Val 

405 410 415 

Val Phe Leu Thr His Asp Asn Cys Gly Leu He Gly Val Asn Gly Val 

420 425 430 

Glu Leu Tyr Ala Asn Arg Arg Gly His Asp Ala Thr Trp Gly Val Gin 

435 440 445 

Asn Leu Thr Val Gly Pro Ala He Ala He Arg Pro He Asp He Ser 

450 455 460 

Leu Asn Leu Ala Asp Ala Thr Asn Phe Leu Gin Asp Ser Lys Ala Glu 
465 470 475 480 

Leu Glu Lys Ala Arg Lys He Leu Ser Glu Val Gly Arg Trp Tyr Asn 

485 490 495 

Ser Arg Glu Thr Val He Thr He He Val Val Met Val Val He Leu 

500 505 510 

Val Val He He Val He He He Val Leu Tyr Arg Leu Arg Arg Ser 

515 520 525 

Met Leu Met Gly Asn Pro Asp Asp Arg He Pro Arg Asp Thr Tyr Thr 

530 535 540 

Leu Glu Pro Lys He Arg His Met Tyr Thr Asn Gly Gly Phe Asp Ala 
545 550 555 560 

Met Ala Glu Lys Arg 

565 

<210> 3 
<211> 1883 
<212> DNA 

<213> Sendai virus 

<220> cDNA to viral ss-RNA 

<221> CDS 

<222> (57).. (1784) 

<223> HN protein 

<400> 3 

agggtgaaag tgaggtcgcg cggtacttta gctttcacct caaacaagca cagatcatgg 60 
atggtgatag gggcaaacgt gactcgtact ggtctacttc tcctagtggt agcactacaa 120 
aattagcatc aggttgggag aggtcaagta aagttgacac atggttgctg attctctcat 180 
tcacccagtg ggctttgtca attgccacag tgatcatctg tatcataatt tctgctagac 240 
aagggtatag tatgaaagag tactcaatga ctgtagaggc attgaacatg agcagcaggg 300 
aggtgaaaga gtcacttacc agtctaataa ggcaagaggt tatagcaagg gctgtcaaca 360 
ttcagagctc tgtgcaaacc ggaatcccag tcttgttgaa caaaaacagc agggatgtca 420 
tccagatgat tgataagtcg tgcagcagac aagagctcac tcagcactgt gagagtacga 480 
tcgcagtcca ccatgccgag ggaattgccc cacttgagcc acatagtttc tggagatgcc 540 
ctgtcggaga accgtatctt agctcagatc ctgaaatctc attgctgcct ggtccgagct 600 
tgttatctgg ttctacaacg atctctggat gtgttaggct cccttcactc tcaattggcg 660 
aggcaatcta tgcctattca tcaaatctca ttacacaagg ttgtgctgac atagggaaat 720 
catatcaggt cctgcagcta gggtacatat cactcaattc agatatgatc cctgatctta 780 
accccgtagt gtcccacact tatgacatca acgacaatcg gaaatcatgc tctgtggtgg 840 
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caaccgggac taggggttat cagctttgct ccatgccgac tgtagacgaa agaaccgact 900 
actctagtga tggtatcgag gatctggtcc ttgatgtcct ggatctcaaa gggagaacta %0 
agtctcaccg gtatcgcaac agcgaggtag atcttgatca cccgttctct gcactatacc 1020 
ccagtgtagg caacggcatt gcaacagaag gctcattgat atttcttggg tatggtggac 1080 
taaccacccc tctgcagggt gatacaaaat gtaggaccca aggatgccaa caggtgtcgc 1140 
aagacacatg caatgaggct ctgaaaatta catggctagg agggaaacag gtggtcagcg 1200 
tgatcatcca ggtcaatgac tatctctcag agaggccaaa gataagagtc acaaccattc 1260 
caatcactca aaactatctc ggggcggaag gtagattatt aaaattgggt gatcgggtgt 1320 
acatctatac aagatcatca ggctggcact ctcaactgca gataggagta cttgatgtca 1380 
gccacccttt gactatcaac tggacacctc atgaagcctt gtctagacca ggaaataaag 1440 
agtgcaattg gtacaataag tgtccgaagg aatgcatatc aggcgtatac actgatgctt 1500 
atccattgtc ccctgatgca gctaacgtcg ctaccgtcac gctatatgcc aatacatcgc 1560 
gtgtcaaccc aacaatcatg tattctaaca ctactaacat tataaatatg ttaaggataa 1620 
aggatgttca attagaggct gcatatacca cgacatcgtg tatcacgcat tttggtaaag 1680 
gctactgctt tcacatcatc gagatcaatc agaagagcct gaatacctta cagccgatgc 1740 
tctttaagac tagcatccct aaattatgca aggccgagtc ttaaatttaa ctgactagca 1800 
ggcttgtcgg ccttgctgac actagagtca tctccgaaca tccacaatat ctctcagtct 1860 
cttacgtctc tcacagtatt aag * 1883 

<210> 4 
<211> 575 
<212> PRT 

<213> Sendai virus 
<223> HN protein 
<400> 4 

Met Asp Gly Asp Arg Gly Lys Arg Asp Ser Tyr Trp Ser Thr Ser Pro 

1 5 10 15 

Ser Gly Ser Thr Thr Lys Leu Ala Ser Gly Trp Glu Arg Ser Ser Lys 

20 25 30 

Vai Asp Thr Trp Leu Leu He Leu Ser Phe Thr Gin Trp Ala Leu Ser 

35 40 45 

lie Ala Thr Val He lie Cys He He He Ser Ala Arg Gin Gly Tyr 

50 55 60 

Ser Met Lys Glu Tyr Ser Met Thr Vai Glu Ala Leu Asn Met Ser Ser 
65 70 75 80 

Arg Glu Val Lys Glu Ser Leu Thr Ser Leu He Arg Gin Glu Val lie 

85 90 95 

Ala Arg Ala Val Asn He Gin Ser Ser Val Gin Thr Gly He Pro Val 

100 105 110 

Leu Leu Asn Lys Asn Ser Arg Asp Val He Gin Met He Asp Lys Ser 

115 120 125 

Cys Ser Arg Gin Glu Leu Thr Gin His Cys Glu Ser Thr He Ala Val 

130 135 140 

His His Ala Glu Gly He Ala Pro Leu Glu Pro His Ser Phe Trp Arg 

145 150 155 160 

Cys Pro Val Gly Glu Pro Tyr Leu Ser Ser Asp Pro Glu He Ser Leu 

165 170 175 

Leu Pro Gly Pro Ser Leu Leu Ser Gly Ser Thr Thr He Ser Gly Cys 

180 185 190 

Val Arg Leu Pro Ser Leu Ser He Gly Glu Ala He Tyr Ala Tyr Ser 



» 



(14) 92 002-65278 (P2002-6527 8A) 

195 200 205 

Ser Asn Leu He Thr Gin Gly Cys Ala Asp He Gly Lys Ser Tyr Gin 

210 215 220 

Val Leu Gin Leu Gly Tyr He Ser Leu Asn Ser Asp Met He Pro Asp 
225 230 235 240 

Leu Asn Pro Val Val Ser His Thr Tyr Asp He Asn Asp Asn Arg Lys 

245 250 255 

Ser Cys Ser Val Val Ala Thr Gly Thr Arg Gly Tyr Gin Leu Cys Ser 

260 265 270 

Met Pro Thr Val Asp Glu Arg Thr Asp Tyr Ser Ser Asp Gly lie Glu 

275 280 285 

Asp Leu Val Leu Asp Val Leu Asp Leu Lys Gly Arg Thr Lys Ser His 

290 295 300 

Arg Tyr Arg Asn Ser Glu Val Asp Leu Asp His Pro Phe Ser Ala Leu 
305 310 315 320 

Tyr Pro Ser Val Gly Asn Gly He Ala Thr Glu Gly Ser Leu lie Phe 

325 330 335 



Leu Gly Tyr Gly Gly Leu Thr 

340 

Arg Thr Gin Gly Cys Gin Gin 

355 

Leu Lys He Thr Trp Leu Gly 
370 375 
Gin Val Asn Asp Tyr Leu Ser 
385 390 
He Pro He Thr Gin Asn Tyr 

405 

Leu Gly Asp Arg Val Tyr He 
420 

Gin Leu Gin He Gly Val Leu 
435 

Trp Thr Pro His Glu Ala Leu 
450 455 
Trp Tyr Asn Lys Cys Pro Lys 
465 470 
Ala Tyr Pro Leu Ser Pro Asp 

485 

Tyr Ala Asn Thr Ser Arg Val 
500 

Thr Asn He He Asn Met Leu 
515 

Ala Tyr Thr Thr Thr Ser Cys 
530 535 
Phe His He He Glu He Asn 
545 550 
Met Leu Phe Lys Thr Ser He 

-565 



Thr Lys Cys 

350 

Asn Glu Ala 

Val He He 

Val Thr Thr 
400 

Leu Leu Lys 

415 
Trp His Ser 
430 

Thr lie Asn 
Glu Cys Asn 

Tyr Thr Asp 

480 

Val Thr Leu 

495 
Ser Asn Thr 
510 

Leu Glu Ala 

Gly Tyr Cys 

Leu Gin Pro 
560 

Glu Ser 

570 575 
F 1 ) mmi:^t. 

( a ) ^mimK^-^mit^tifz h v j coi:m^ y^-^ 



Thr Pro Leu Gin Gly Asp 

345 

Val Ser Gin Asp Thr Cys 

360 365 
Gly Lys Gin Val Val Ser 

380 

Glu Arg Pro Lys He Arg 
395 

Leu Gly Ala Glu Gly Arg 
410 

Tyr Thr Arg Ser Ser Gly 
425 

Asp Val Ser His Pro Leu 
440 445 
Ser Arg Pro Gly Asn Lys 

460 

Glu Cys He Ser Gly Val 

475 

Ala Ala Asn Val Ala Thr 

490 

Asn Pro Thr I le Met Tyr 
505 

Arg He Lys Asp Val Gin 
520 525 
He Thr His Phe Gly Lys 

540 

Gin Lys Ser Leu Asn Thr 
555 

Pro Lys Leu Cys Lys Ala 
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it, SDS-PAGE±rc7)^t!)JStcJ;-?-c, :iit(i>co 

(b) ±?f^^:t>'3c^:7n-7hi?-77 -f-CMtr. 
*a*)B^i- (L'-Vl ) JSit^fO. 2M NaClT'c?) 

( 2 ) c7)^ y.>-^i^'Mf&^^ S D S - P A G 
$titz {V~y3) , ^mr?~:fj~il^m^zmiX^s 

[02] I12{±, J«E^-^Ah't^';l^c7)«^2r^-r«5e 

t jf A L , siijSM-^ei^ imm-h. r 7 X S K D N 

A^/i(iF I TC-ODN^r^fl-f U/t^y-A$r;^ 

[H3] I13{4, jife^-^At'h^'/WCj:!,. F I TC 

-ODNCOFL«^<7)# A $r^-r. ^A<7)3 0^^ft, 

±x<r)FLmm'p(r)mtftim^Lt: (a) , -^r, f i 

TC - O D N 5:^^ ^Jt^5^^Ah't i^yl-^ffiffl L/t 
«7t{±, ll^Sn^r*-');^ ( b ) . ^comit. F 

e c h s t^feSr^-^, 

[Ell] 




[ii4] ii4{i, mm 

'CXl-AWm^Uz. fitii, F ITC-ODNSrt' 

vS^bH V J ^-filA^i: M-^ t !t . F L«^i?) F I T 
C - O D N f#A<?)» 2r . 5 0 0 «cOM3Ktt(^1^^0 

[05] 05 {4, HEK2 3 9«*<?);t'i'-7x5— fe' 
a^E^OSIiMS^-r. ;l^>-7i5— I:')tf5^$-HEK2 
3 9WtwStL-C> ( 1 ) HVJ U-try-A. (2) a 
fE^^At'b^;k ttzli (3) DTTj!!].iIL)tafET 

-to (a)pAct-LacZ-NII Sr-^Wf 1.316 
^^At'fc^J'^l^Sr, C5 7BL/6-7'>XtcaAU2t« 
( b ) T ^ 7"3 y h n-;l-i: LT , ^iOjtfS^flA 
tt^'yi.Sr. m-commz&ALfz. ^A03Ha, L 
acZjifK^aSr. ra<?Date«imc:fcV^-C. X-g 

a i^fetcj;o-ciSMLJt. EgsI^ffi<7)»^ffi05r*•r, 

[07] 07(4, HV J zn^^ff)F i^y/'i^'St(r)m 
[08]08(4. HVJ Z1fi*cOHN^WN°i?Kc7) 

4 ) i^-t. 
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7] 

l-A00SAmAACTCOCTTCT0iCTOCrrG»TrCXAA^ Atx; kCA OCX TAT ATC CAC AGA TCA CAG TCC AK TCA ACA TCA 

H»« ttif All Tyr II* CIn Atq S«r Gin Ctf« II g 5<C Tltf Saf -li 

o 

Ifi. CTA CTC err CTt CTC ACC ACA TTC CTC TOG tCT CAfi ATT <XC A06 *Ca CTC TCT XAC m C3CW ATA GTC GJIT GAA <MG 

L«u Uu v*t Vkl t* u iHr t hr Ui* Cy« Cln i\m »ra Arg A^ A<9 Uil Mt ASA (It Cly V«l lie V«l An» CU Gly -12 
p 

110- AAA tCA etc AAG AtA GOT OCA TCC CAC GAA TCC AQG TAC ATA i3TA CIG ACT CTA (rtT CCO SCO GTA G^C Tit GAG AAT CGQ TCC 

Lyi s*r Uu Lyi lit At* Gly Sir Mis Glu S*r Arg Tyx lU V»t Uu S«r VaI l*ro Sly Val Asp Htf Cln Asn Gly Cj^s '70 

2«<- CCA ACA GOC CAG ott AtC CAO AAO AOC CTA CTQ AAC AGO CTG TTA ATC CCA TTC ACC CAT CCC TTA CAT CTT CAC CAC CCT 

Gly Thr AtJ cm Vat ll* cm T/c Lys 5»r Lvu L«u Asn AC9 t«\i Vtu lie Pro L«t> At^ Aap Ala Leu hap LeM Cin Clti Ala -96 

Jia- CTO ATA ACT CTC .^CC AAT CAT ACC ACA CXA AAT COC CGI CCV CCA CAO TOj AGaItTC TTC CCT OCT GXC ATT CGT ACT AiC GCA 
L»u Il« Thr Vol Thi \Asn ksp 't^7] The Cln tian Ata Cly Ms Tt* CJ»» Smr Ac9 *Ph« Wi» CI y Mm. V» I Ha CI y TSf^ 1 U Al > 

«33- CfT 6GA l»4 GCC ACA TCA CCA CAA ATC ACC GCA (XS ATT 5CA CTA GCC GAA GCa ACC GA6 GCC AAA ACA GAC ATA GCG CTC ATC 
t*<l Cly V*\ All TVif gtr AU Clu H> Tht M» BIy lU Ak* L«tt ALa Gtu AU A<9 Glti Ala Lys tuq Asp He Ala l*o lie 



5il- 


AAA 

i.y« 


CAA TCC 
Qlu Str 


ATG 
Htt 




CAG 

GIR 


CAT TTC 
A5p mt 


»rO 
val 




ACA 

'JCht 


CAC CAT 

Cln Hia 


TAC 

ere 


7«i- 


TCT 


TCA CTT 
s«c tan 


TAC 

Tyr 




GAA 
Gtu 


CAG ATC 

Gin iu 


AAA 

w» 


9J«- 


GVC 
Val 


CCA CCT 

rco air 


CTQ 

Vat 




ATA 
Il« 


CTC ACT 
Law tmr 


an 

At9 


1104- 


CCC 
Fto 


(X/l CAA 
Ala Cln 


CTG 

Leu 


tlB«- 


CTT 
Lev 


ATC CCC 

Tie no 


AAO 


1372^ 


CCA 
»c« 


ATC ACT 
11* 8*r 


CAC 
Cln 


nss- 


TAT 
tyr 


OCT AAC 
AU Aan 


CSG 
Ars 




ATP 
lU 


TCT CTC 
S«r Leu 


AAC 
Asa 




CTA 

Val 


Gly Arg 


TCC 

Trp 




ATC 
1U 


ATC <rea 
ila Tal 


CTt 

Lau 



o 

TCT OCT CTC ACA J*AA CTT GTC CAC ACC 

<^9 9tQ Val Thr Lys Val Va| Aap S«i -<379 



ATA CCG ACC CAC ACA TAC ACA TTA OAS 



I (91- oca AAC ATC ACA CAT ATC TAC ACA AAC OCT CGC -fTT CAT CCA ATC OCT CAC AAA ACA TCAtCACCAOCArmTCACATCFC-mTAAACCAC 
rr« Lja Ila Ar^ nU ryr tht Ak« Cly «lr Vh« Aap Ats K«t Ala Olu bys Kcq ■•• 



OCAIQGTATaXTTCAGATCTCrATATAAT 
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ims] 



lao- 

264- 

348- 

516- 
(00- 
6B4- 
7(8- 

1104. 
1188- 

1Z7E- 
IMS- 
1440. 

1S2I- 

uoa- 

I (92. 

ir7«. 



m ACC CA6 TOO «CT TTO TCA AfT CCC Kfl GTC MC Alt TOf ATC ATA ATT TCT GCT HZH CM CG(1 TAT ACT ATS AAA tM, fAC 
ghe tbr trp tU Ten ser He aU liw- val ne He tn \U ill Mr w »U «rg gin ft/ cyr Vli Mt »?« 



TT6 TTA fCT GGT TCT WA ACG ATC TCT GO TCT CTT AGG CtC CCT TCA CTC TCA ATT CGt GAG GCA ATC TAT aC TAT TCA TCA 
Ui le« ser gl/ wr riir mr lie sir gly cys vil trg leu pro ser 1«u ser lie Qly glu «Ti lit t^r ila tyr icr set 



ACT 

ihr 


GTA 


CAC 

9I0 


GTC 

v4l 


AAC 
airt 


ATT 
ilc 


TCB 

ser 


TGC 
ClfS 


AGC 
ser 


CAT 
Ml 


ACT 

srr 


TTC 

P»w 


TCT 
ser 


GGT 

g»/ 


TCT 
str 


ATT 
iU 


ACA 
ihr 


CAA 

gifi 


GAT 
tsp 


CTT 
leu 


AAC 


TAT 

lyr 


CAG 
girt 


CTT 

Itu 


GAT 

*sp 


CTC 
leu 


AAA 

lys 


GTA 
val 


GGC 

91 y 


AAC 

ksn 


Tcr 

cyi 


AGG 
■ rg 


ACC 
thr 


GTC 


ABC 
ler 


crG 
rel 


CTC 
leu 


GG6 
gly 


6CG 
lU 


ATA 

ne 


GGA 

gly 


6TA 
lal 


AAT 
iSIl 


T6G 
irp 


TAC 
lyr 


CCT 

ell 


ACC 
thr 


CTC 
vel 


AGC 
erg 


ATA 
tie 


AAC 


ATC 
Me 


CAG 
glu 


ATC 
He 



CT6 CAC ATA GGA 6TA CTT GAT GTC ACC CAC CCT TT€ ACT ATC AAC TM AC A CCT CAT CAA GCC TTC TCT AGA CCA OGA AAT 
lee 9l«\ tie gly vai leo asp val itr bis pro let* thr He |a»r> trt thrl pro his glu ala t«j »e<- *rg pr^ gi^ km 



irj val lesn pro citri tie fl»t lyr ser 



TAC 

tyr 


rCG TCT 
trp ser 
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ATT 
il« 


CTC 
leu 


ser 




AAA 
V« 


(AG 


TAC 
tyr 




CTT 
VI 1 


ATA 
ile 


OCA 
tU 




CAC 
gin 


ATG 

Mt 


AT] 
lit 


-I2S 


GCC 
«i* 


CCA 
pro 


CTI 
lea 




GST 

Biy 


CCG 
pro 


AGC 
ser 


.lat 


TAT 

tyf 


TCA 
ler 


TCA 
set 
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TCA 

ser 


GAI 


ATG 
ael 


-237 


A(C 

thr 


GGO 

aiy 


ACT 
tbr 




CTC 
V«1 


CTT 

lev 


CAT 

asr 


-293 


CCA 

*^* 


CTA 
lew 


TAC 
tyr 


021 


CAG 


ECT 

gly 


GAT 
asp 


-J49 


GCA 


GGC 

gty 


AAA 

lyi 


.J77 


ATC 
tie 


ACT 

tlir 


CAA 
gli 




CAC 
his 


TCT 
scr 


CAA 
iU 


• 43} 


GGA 
91 > 


AAT 
ksn 


AAA 

lyi 


'461 


GAT 

450 


GCA 
«!• 


CCT 
sU 




ATT 

ne 


ATA 
lie 


AAT 
AS* 


-si; 


TAC 
tyr 


TGC 


ITT 
ph* 


-M5 


TGC 
ty» 


AAC 


cct 

ale 
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tAS TCT TAAATTTAACT6ACTA6CAS6Cn6rC66CCTTGCTSACACrA€A«nATCTCCGAACATCCACAATATCT£ TCWJTCrcUACGTCTCTCACAGTATrAAO 
glu ifr •** 



4B024 


AAOl 


BA80 CA02 


DA03 


EA04 




FA20 


GAB HA17 






4B064 


CA02 


CAIO CA19 


CB06 


CC24 




DAOl 








4C084 


AA06 


AA13 BA03 


CAOl 


DC50 




NA14 


ZB332 






4H045 


AAIO 


AA20 AA30 


BAIO 


BA55 




CAOl 


EA20 FA72 


FA74 


GAOl 




GAIO 


GA15 GA23 


HA06 
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